Schizophrenic illnesses are typically long term illnesses. Nonadherence to medication can lead to relapse, which can mean more visits to the emergency room, rehospitalizations and increased need for clinician intervention -all of which lead to increased costs to healthcare systems.
INTRODUCTION
Schizophrenic illnesses are typically long term illnesses. Nonadherence to medication can lead to relapse, which can mean more visits to the emergency room, rehospitalizations and increased need for clinician intervention -all of which lead to increased costs to healthcare systems. 1 Rates of non-compliance in psychotic disorders have been reported to vary from 11 to 80% and in most of the cases it would result in relapse. 2, 3 Nonadherent patients have an average risk of relapse that is 3.7 times greater than that of adherent patients. 4 As per World Health Organization (WHO) estimates the median treatment gap for schizophrenia, including other non-affective psychosis, was 32.2 % and so the poor adherence results in wastage and under utilization of already limited treatment resources and compounds the challenges of improving health in poor populations. 5 Weiden and Olfson found that nonadherence in schizophrenia accounted for about 40% of the annual costs of rehospitalization. 6 Johnson et al, reported that patients with schizophrenia who experienced a relapse did not return to their pre relapse level of social adjustment 1 year after recovery, implying that the cost of relapse is much greater than just the cost of rehospitalization. 7 The cost of relapse may be particularly severe for patients with jobs and family responsibilities since they have the most to lose. Knowledge of how to improve adherence
The term "adherence" has been defined as the extent to which a person"s behavior coincides with medical or health advice. 9 It is conceptualized as a continuum and recognizes that self-care behaviors are essentially decisions made by the individual based upon the information provided by the health care professionals. Adherence must involve multiple indicators of self-care, not judged solely upon one specific or problematic behavior.
World Health Organization in 2003 has adopted the following definitions of adherence to long-term therapy "the extend to which a person's behavior -taking medication, following a diet and / or executing life style changes corresponds with agreed recommendation from a health care provider". 10 Five dimensions of adherence have been discussed below. 
METHODS
In this study, we tried to see the factors affecting medication adherence in Schizophrenia and whether there was any relationship between severity of illness, side effects of medication and medication adherence in Schizophrenia.
This study was conducted at the Central Institute of Psychiatry (CIP), Ranchi, India. CIP is a postgraduate teaching hospital and imparts training in psychiatry, clinical psychology, psychiatric social work and psychiatric nursing. It has bed strength of 643 and a wide catchment area. The study was approved by the institutional ethics committee.
It was a cross sectional study with the sampling being purposive, where subjects were assessed for attitude towards adherence. 60 Adult patients in the age range of 18-55 years and fulfilling criteria for schizophrenia according to ICD -10, DCR reporting for follow up at CIP OPD were taken up for the study. Those with comorbid mental retardation, personality disorder and general medical illnesses (requiring additional treatment) were excluded.
Informed consent was taken from them. Socio demographic profiles of all patients were carefully noted in a specially designed data sheet which also includes treatment history, cost & availability of medication.
Severity of illness was assessed by Brief Psychiatric Rating Scale (BPRS). It is an observer rated scale developed by Overall & Gorham. 11 The manual consists of an interview module, symptoms definitions and specific anchor points for rating symptoms, 24 item scale would be used where items 11-18, 23-24 are based on patient"s behavior during the interview period & the time frame for rest of the items is past two weeks. Each item is rated on 7 point severity scale rating from "not present" to "extremely severe".
Side effects to medication were judged by Udvalg For Kliniske Undersogelser (UKU) side effect scale. According to Lingjaarde et al it is an observer rated scale which has three parts, single symptoms rating scale, scale for global assessment, and for stating consequences of side effect. For statistical analysis patients with a score of one or more on any item of UKU side effect rating scale is considered. 12 Attitude towards Adherence was judged by Medication adherence rating scale (MARS) by Thomson. 13 This scale is based on two already existing self-report measures of compliance. The first is the Drug Attitude Inventory (DAI) and the second is the Medication Adherence Questionnaire (MAQ). 14, 15 These compliance measures have been combined to produce a compliance scale. The MARS consists of 10 items which require yes/no responses. A total score will then reflect a greater degree of compliance if it is high, and non-compliance if it is low.
RESULTS
The mean age of the participants was 31.58 (SD ± 7.75) years. Male participants were about four times i.e. 49 (81.7%) as compared to the 11 females. 24 (40%) were living without a partner and 36 (60%) were with a partner. Most of them were unemployed (n=27, 45.1%), while 20 (33.3%) were doing skilled/semiskilled jobs, 9 (15%) were house wives, 2 (3.3%) were professionals and 2 (3.3%) were students.
Mean age of onset of illness was 23.2 (SD ± 7.09) years. Mean duration of illness was 8.31 (SD ± 5.9) years. Maximum 35 (58.3%) were diagnosed as having Paranoid schizophrenia, while 23(38.3%) were suffering from Undifferentiated schizophrenia and 1 (1.7%) each had Catatonic and Hebephrenic schizophrenia. 22 (36.7%) had a family history of psychiatric illness and 1 (1.7%) had family history of medical disorders. Substance abuse was present in 6 (10.0%) of the sample.
With regards to medication 22 participants (36.7%) were on atypical antipsychotics along with additional medication (defined as any medication except typical and atypical antipsychotic which also included anticholinergics), 16 (26.7%) were on atypical along with typical antipsychotics and additional medication, 12 (20%) were on only atypical antipsychotics, 6 (10.0%) were on typical antipsychotic along with additional medications. 2 (3.3%) were on only typical antipsychotics and 2 (3.35) were on no medication. Medications were given under supervision in 43 (71.7%) while they were unsupervised in 17 (28.3%). Mean duration of treatment was 5.04 (SD ± 5.02) years.
Attitude towards Medication adherence was rated by using Medication Adherence Rating Scale (MARS) which had a mean score of 7.63 (SD ± 1.90) out of a possible score of 0-10. Median score was 8.00 which was taken as cut off for good adherence with those scoring 7 or below were considered as having poor adherence. 6 .00 60 100.0 100.0 UKU4. 7 .00 60 100.0 100.0 UKU4. 8 .00 60 100.0 100.0 UKU4. 9 .00 60 100.0 100.0 UKU4. 10 .00 60 100.0 100.0 UKU4. 11 . 18 .00 60 100.0 100.0 UKU4. 19 .00 60 100.0 100.0 Table 3 shows frequency distribution of Other Side Effect Subscale of the UKU Side Effect Rating Scale and it revealed that the most frequently reported item was Diminished Sexual Desire (UKU 4.12) in 9 (15%) of the participants.
Chi square test was applied to the socio demographic variables and it showed no significant association of adherence to marital status, religion, educational level or occupation, however a trend was seen as females having poorer adherence as compared to males but this also did not amount to being statistically significant, family income, background of patients and type of family, type of schizophrenia, past history, family history, substance abuse , type of medication or its route of administration, cost of medication, its availability, and whether they were given under supervision or not and regularity of previous follow ups.
Correlation of Medication Adherence (assessed by MARS) was tested with Severity of Illness (assessed by total score of brief psychiatric rating scale (BPRS) and Side effects of medication (UKU side effect rating scale).
It was found that adherence negatively correlated with BPRS total score, and psychic side effect subscale and Table 4 shows Regression analysis with MARS taken as dependent variable and its relation to severity of psychopathology and side effects of medication, which showed UKU Psychic Side Effect Subscale as the predictor variable (Beta = -.591, Significance = 0.000). This can be elaborated (as in Table 2 ) the side effects of medication in the form of Increased Sleep Duration in 13 (21.7%) followed by Asthenia/ Lassitude/ Increased Fatigability in 12 (20%) of the participants to be a predictor of poor adherence in the sample.
DISCUSSION
As mentioned earlier, the rates of non-compliance in psychotic disorders have been reported to vary between 11% to 80% 2,3 and in our study it was 36.7%. This study revealed no significant association of adherence to sociodemographic variables. In literature also it is opined that socio-demographic factors are the least rewarding of the predictors of compliance1. 16, 17 Diagnosis of substance abuse did not correlate significantly with nonadherence in our sample. In some studies it has been considered one of the most important reasons for nonadherence (substance abuse seems to be a strong predictor of non-compliance in psychosis 18 while in others it did not play a major role but any definitive conclusion should not be drawn as in our study incidence of substance abuse was 10%, while in others where it has been found significant, the incidence was more than 30%. 19 It was found that adherence correlated negatively with BPRS total score. There is past evidence that severity of psychopathology can influence treatment adherence. Disorganization and cognitive disturbances are additional symptoms of schizophrenia that interfere with regular intake of medication. 20, 21 In a study of consecutive admissions to a day care program in New York, the severity of psychotic symptoms was the strongest predictor of medication noncompliance. 22 This association is also supported by a study by Marder and coworkers that focused on the related issue of medication refusal. 23 No significant difference was observed between use of typical and atypical antipsychotic on adherence. Study by Shepherd who analyzed prescription refill records for patients taking older antipsychotics and atypical antipsychotics noted that patients who received older drugs were without medications for an average of 7 days per month compared with 4 days per month among those receiving newer drugs, suggesting a small advantage for the new drugs. 24 Another study failed to find a significant difference favoring atypical antipsychotics, although there was a nonsignificant advantage for the newer agents. 25 Dolder et al also did not find significant differences in antipsychotic adherence among patients prescribed typical versus atypical agents. 26 So far the evidence regarding atypical antipsychotics and better compliance in schizophrenia has been inconclusive. 27, 28 No significant difference was seen between oral and depot injectables on adherence, however from previous studies there is some evidence that managing patients with depot antipsychotics leads to higher rates of medication adherence. Young and coworkers found a mean default rate of 25% for depot medications compared with 41% for oral antipsychotics. 29 Weiden and colleagues found that inpatients with a history of noncompliance that were switched to a depot agent had higher rates of medication compliance at 1month than patients who remained on treatment with oral medication. 6 However, this difference was not statistically significant by 6 and 12 months, that is the benefit of depot medication, did not hold over time. And in our sample mean duration of illness was 8.31 (SD ± 5.9) years which could have accounted for this result.
It was found that adherence correlated negatively with Psychic Side Effect Subscale and Other Side Effects Subscale of the UKU Side Effect Rating Scale. Frequency distribution revealed maximum occurrence of Increased Sleep Duration in 13 (21.7%) of the participants followed by Asthenia, Increased Fatigability, Lassitude in 12 (20%) of the participants. Among Other Side Effect Subscale of the UKU rating scale the most frequently reported item was Diminished Sexual Desire in 9 (15%) of the participants. From previous studies atypical antipsychotic agents have shown superiority over conventional antipsychotic drugs by producing less extra¬pyramidal side-effects and enhancing cognitive functioning. [30] [31] [32] Patients that experience side effects are less likely to take their medications as prescribed. 33 This is particularly true for side effects that are uncomfortable to the patient and result in dysphoric responses. Van Putten and colleagues also found that mild side effects, such as mild subjective akathisia, could result in poor compliance when patients experience discomfort every waking hour. 33 There is a general notion that unwanted side effects have a negative influence on compliance. 34, 35 .Also there are reports that some patients discontinue prescribed neuroleptic medicines because of side effects such as sexual dysfunction, sedation, or extra pyramidal symptoms. 36 More earlier studies have emphasized on extra pyramidal side effects and later studies on sedation and sexual side effects. In our study 39 patients (65%) were on anticholinergic medications in addition to antipsychotics, and most were on olanzapine or clozapine which may have led to lesser frequency of extra pyramidal side effects, therefore sedation and lassitude became more important in our patient sub group. Negative attitudes towards antipsychotic medication predict non-comp1ianceand diminished sexual desire after taking medication can lead to formation of negative attitude to it thus affecting adherence. 37, 38, 4 Regularity of follow ups did not have a bearing on adherence in our sample; while it has been noted that having regular visits to a psychiatrist was correlated with good adherence. A possible inference from that result is that regular visits to a psychiatrist serve as a protective factor against nonadherence. Not visiting a psychiatrist might be viewed as just another aspect of nonadherence which may have been excluded, making this a limitation of our study.
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CONCLUSION
We found out attitude towards adherence correlated negatively to severity of illness and side effects in the form of increased sleep duration, asthenia, increased fatigability, lassitude and diminished sexual desire. Increased sleep duration followed by asthenia, lassitude, increased fatigability came out as predictors of poor adherence in our patient sub population
The limitations of present study were that the sample size was relatively small. Not visiting a psychiatrist might be viewed as just another aspect of nonadherence which may not have been highlighted in our single contact hospital based study as these patients would not have been included in this study. Any measure of self-reported compliance such as Medication adherence rating scale which was used in our study overestimates compliance by approximately 30%. Future studies should consider a larger sample size.
Patients not reporting to hospital can be included by conducting a study in the community which could be more informative than only hospital based study. Selfreported measures of compliance can be improved by combining it with other measures as biochemical and physiological measures, pill counts and electronic medication monitoring. Assessment of therapist related parameters will add to the fund of information.
